Biological and biochemical characterization of macrophage activating factor (MAF) in murine lymphocytes: physiocochemical similarity of MAF to gamma interferon (IFN-gamma).
During the course of an investigation designed to separate macrophage activating factor (MAF) activity from interferon (IFN) antiviral activity in the lymphokine-rich fraction (LKF) produced by stimulation of murine splenic cells with concanavalin A (Con A), we found molecular evidence for the similarity of the two activities. MAF activity was expressed as the rate of inhibition of intracellular growth of Salmonella typhimurium in macrophages based on the linear correlation between relative MAF activity and LKF concentration. The antiviral substance in LKF was identified as IFN-gamma based on the observation that its activity was inactivated at pH 2 and neutralized with anti-mouse IFN-gamma serum but not with anti-mouse IFN-alpha/beta serum. MAF and IFN antiviral activities displayed identical sensitivity to pH 2 and temperature. Further, neither activity was affected by beta-mercaptoethanol, but both were inactivated by guanidine hydrochloride and by sodium dodecyl sulfate, suggesting that the structures related to conformation of the protein of the two molecules may be similar. In affinity chromatography of the LKF on a Con A-Sepharose column, MAF and IFN activities were found in both the nonadsorbing (F I) and adsorbing (F II) fractions. However, the rates of F II of MAF and IFN activities increased proportionally when the sample was applied on a column of higher capacity, suggesting that the molecular structure of the mannose-containing glycosyl moiety of the two molecules may also be similar. Moreover, the intact or modified form of MAF and IFN activities of different LKF preparations showed a strong correlation, indicating that the production and denaturation of MAF activity were proportional to those of IFN antiviral activity. The results of this study provide strong evidence that MAF and IFN antiviral activities may reside in virtually the same molecular species.